A small collector bottle, with a precision-moulded top, allows capillary blood from a finger-prick to be automatically metered into a diluent for subsequent laboratory analysis. This device, which has been successfully used by patients to obtain full blood counts, glycosylated haemoglobin values and blood glucose measurements, may have wide application.
A small collector bottle, with a precision-moulded top, allows capillary blood from a finger-prick to be automatically metered into a diluent for subsequent laboratory analysis. This device, which has been successfully used by patients to obtain full blood counts, glycosylated haemoglobin values and blood glucose measurements, may have wide application.
Capillary blood sampling is increasingly accepted as an alternative to venepuncture, being a simple manoeuvre easily undertaken by non-skilled personnel and by patients themselves. Whilst 'spot' tests play an important role (e.g. in diabetic home blood glucose monitoring), laboratory-based measurements are often needed although the requirement of many assays for an accurately determined sample volume has limited the use of capillary blood tests. A simple patient-orientated volumetric capillary blood collector has been devised to overcome this problem. In a single operation, a predetermined volume of capillary blood can be easily obtained and accurately diluted in a suitable storage medium before being sent for laboratory microassay . This system has been used to measure blood glucose, glycosylated haemoglobin and to obtain full blood counts.
Method
The capillary collector bottle ( Fig. 1 ) weighs 6 g and comprises a glass container prefilled with a suitable diluent, closed by a plastic collar which contains a precision-moulded sample cup. A cap screws on to the collar and incorporates a precision-moulded spigot which engages precisely with the mouth of the cup. In the unused state the cap is separated from the collar by a spacer ring.
In use, the cap is unscrewed and the spacer ring discarded. Capillary blood from a finger prick is scraped on to a lip and runs down into the coloured precision moulded sample cup Correspondence: Dr RC Turner, Diabetes Research Laboratories, Radcliffe Infirmary, Woodstock Road, Oxford 0X2 6HE.
which is filled to overflowing. The cap is replaced and screwed down, bringing the spigot into contact with the cup and squeezing out excess blood into a sealed space within the cap, entrapping a predetermined volume of blood between the spigot and cup. As the cap is screwed further, the spigot pushes the cup, with its metered blood sample, into the diluentcontaining bottle. GLUCOSE Collector bottles with 17 ul, cups were used with 1·7 mL of diluent consisting of 1% potassium fluoride with 0·025% sodium azide. The supernatant was assayed for glucose in duplicate, without protein precipitation, using the GOO-PERIO method (Boehringer Mannheim) and a Unicam SP6-300 spectrophotometer.
Six heparinised venous blood samples were each aliquoted by 10 capillary collector bottles with 10 simultaneous control tubes filled directly with 15 ul, blood using a Hamilton syringe. The coefficient of variation (CV) of the glucose assay results was 4·4% for the collector bottles compared with 2·4% for the Hamilton syringe.
Results obtained on a further 60 venous blood samples, from normal and diabetic subjects, assayed by routine laboratory assay and using the collector bottle system were similar (r=0·99, P<O·OOl), with a mean difference ±1 SO of -0·09±0·48 mmol/L over the range 2·9-26·2 mmol/L.
Repeated measurements of venous blood samples aliquoted into collector bottles and stored at room temperature (20°C) showed minimal alteration over 7 days (Fig. 2) with an average drop of less than 0·02% per day. One sample assayed 10 times gave CVs for the leucocyte count, erythrocyte count, haemoglobin, mean corpuscular volume and platelet count of 3'9%,2·7%,3·6%,0·4% and 4·6% respectively. The comparison of 23 different samples, assayed directly and via the capillary collector predilution system, gave GLYCOSYLATED HAEMOGLOBIN Collector bottles with 53 !J.L cups and a diluent comprising 0·15 mL normal saline with 4 u/mL heparin (Porcine intestinal mucosa, Sigma) and 0·01 g1dL methiolate were used. Glycosylated haemoglobin was estimated by the Corning gel electroendosmosis method, adding 0·15 mL Corning Labile Haemolysing Reagent to the bottle, incubating at 37°C for 15 min and applying 1 !J.L of the haemolysate to the plates.
Twelve venous blood samples, each aliquoted by two collector bottles, gave a mean CV of 4·1 %, compared with 3,1 % for the direct assay. The results obtained by the usual assay of blood samples and via the collector bottle were similar (r=0·98, P<O·OOI) with a mean difference of -0·1 ±0·4%.
Samples stored at 4°C and room temperature (20°C) showed no appreciable change in value, even after 8 days (Fig. 2 ). 3= Days correlations (r) of 0'91, 0'97, 0·98, 0·99 and 0·76 with mean differences ± 1 SD of -0·31±1·12XlO~/L, O'07±0'19XlO~/L, -0·23± 0·58 g/dl., 2·61±1·06 fl and 13·8±30·9xlO~/L respectively. Assaying the same sample when fresh and after 3, 5 and 7 days in collector bottles, or conventional EDTA tubes, at room temperature (Fig. 2) showed no consistent change in mean haemoglobin or platelet values but a slight fall in the leucocyte count (5,1 %/day). The erythrocyte count remained constant. Mean corpuscular volume increased steadily (1'3%/day) in the collector bottles whereas EDTA samples showed little change over 3 days but then rose rapidly to achieve the same volume by 1 week.
Discussion
The collector bottle provides a simple, precise and accurate method of collecting capillary blood for subsequent analysis. The bottles can be used in G.P. clinics, out-patient departments or wards by technicians, nurses or paramedical staff for taking capillary blood for full blood counts, glycosylated haemoglobin or glucose estimations. They can, for instance, provide an easy means of checking for anaemia or diabetes in pregnancy. Clinic visits by insulintreated diabetics are aided by a recent glycosylated haemoglobin level, and the bottle allows either the patient or paramedical personnel to supply a sample a week in advance. Diabetic patients can take blood samples at home, and collector bottles have been used by diabetic patients, I for checking glucose control in insulin-treated patients/ and fasting blood glucose assay in non-insulin-dependent diabetics. ]
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The ease of taking metered blood samples may lead to several other applications, which might include screening for thalassaemia by osmotic fragility using collector bottles containing a suitable hypotonic medium" or diagnosis of congenital adrenal hyperplasia and home monitoring of corticosteroid replacement therapy b,r measuring 17a-hydroxyprogesterone levels."
